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Abstract. Recently Avramov and Miller proved that over a local complete intersection ring (R, m, k) in characteristic p > 0, a finitely generated module M has finite projective dimension if for some i > 0 and for some n > 0, Tor R i (M, f n R ) = 0 − f n being the frobenius map repeated n times. They used the notion of "complexity" and several related theorems. Here we offer a very simple proof of the above theorem without using "complexity" at all. [A-M] gave an important characterization for modules of finite projective dimension over complete intersections in positive characteristic. To describe their result we need the following set-up:
Recently Avramov and Miller
Let (R, m) be a local ring of characteristic p > 0 with residue field k = R/m.
p , denote the frobenius map and let f n denote the map f repeated n-times. We denote by 
. Let M be a finitely generated module over a local complete intersection ring (R, m, k) . If for some i > 0 and for some n > 0, Tor
Their proof used the notion of "complexity" and several related theorems. Here, we intend to provide a much simpler proof which does not use "complexity" at all. The only well-known theorems we exploit are the following: the theorem on flatness of the frobenius due to Kunz [K, 3.3 ] and Herzog's theorem on characterization of finite projective dimension [H, 3.1] .
Historically, work on such problems started in 1969 with Kunz's theorem [K, 3.3] on equivalence of flatness of f n for all n ≥ 1 with the regularity of the local ring R. Next, Peskine and Szpiro established the following [P-S, 1.7]: If a finitely generated R-module M has finite projective dimension over R, Tor We accomplish our proof in the following steps.
Step 0. Without any loss of generality, we can assume that R is complete and R = S/x where S is a complete regular local ring of characteristic p > 0 and x = (x 1 , . . . , x r ) is the ideal generated by an S-sequence x 1 , . . . , x r . Let d be dimension of R (henceforth dim); then r + d = dim S. We know by Kunz's theorem that
n is a flat map ∀n > 0.
Step 1. Since S
where η n is the natural surjection.
Thus
Apply ⊗ f n S and obtain an exact sequence
(1) and (2) imply that
Sincef n is flat, we have
where
Step 2. We want to show that Tor
By flatness off n we will be done by showing that
We know S/x p n has a filtration such that successive quotients are isomorphic to S/x. We have the following exact sequences: (M ) , S/x) = 0, we obtain by going up along the above exact sequences successively that Tor Step 3. We want to show that Tor 
